Cold pasteurization of rainbow trout fillet (Oncorhynchus mykiss) with gamma rays and shelf life assessment at refrigerated condition by Javan, Saeed et al.
    
 
 
                                      
























 Moini et al., 2009
                                                
1
- Rainbow Trout (Onchorynchus mykiss) 




Moini et al., 2009
                                                
 
1
- Hazard Analysis Critical Control Point 
2
- World Health Organization 
3
- Food and Agriculture Organization 
4
- International Atomic Energy Agancy 
 Co60Cs137
Thakur and Singh, 1994




      
)
 FAO, 2010




- Adipose Fin 
3
- Dorsal Fin 
4
- Caudal Fin 






 Some species of Salmonids in Iran
troutRainbow
Onchorhynchus mykiss
Brown trout(Salmo trutta fario









                                                
 
1
- Major Composition 
2










                                                
1
- Non-Protein Nitrogen 
2
- Crude Protein 
3
- Essential Amino Acids 
4
- Structural Protein 
5
- Sarcoplasmic Proteins 
FADEK
Sikorski and 
Ko akowska, 2002; Prapasri et al., 1999
Sikorski and Ko akowska, 2002; Huss, 1995
Sikorski and Ko akowska, 2002
                                                                                                                                                        
 
1
- Connective Tissue Proteins (Collagen) 
F
3
- Lean Fish 
4
- Low Fat Fish 
5
- Medium Fat Fish 
 HUFA
EPA5 , C 20:5 n-3DHA6 , C 22:6 n-3
PUFAYildiz et al., 2006
EPA
DHA
                                                
1






- High Unsaturated Fatty Acid 
5
- Eicosapentaenoic Acid 
6
- Docosahexaenoic Acid 











mg / 100 gmg / 100 g
                                                
1










Chouliara et al., 2004
pH






Moini et al., 2009
Achromobactor, Pseudomonas, Vibrio, Flavobactrium, Cornybactrium, Micrococci, Bacillus, Aeromonas, 




































                                                
 
1
- Burst Belly 
2







Mahindru, 2005; Molins, 2001
tMolins, 2001









                                                
1
- Lag Phase 





Ahmed et al., 2009
                                                
1











Thakur and Singh, 1994
Olson, 1997
























Orr and Powell, 2002
                                                
1




- Ultra Violet  
Co60
Cs137Thakur and Singh, 1994
WHO, 1999
Moy, 1985




















                                                
 
1















                                                
1
- Food Safety and Inspection Service  
2
- Sea bass (Dicentrarchus labrax) 
3
- Sea Bream (Sparus aurata) 




Ahmed et al., 2009
kGy
?zden et al., 2007a





















Orr and Powell, 2002; WHO, 2002; Ouattara et al., 2001; Lacroix and Ouattara, 2000























































mg N (100 g)-1kGymg 
N (100 g)-1TVB-N





                                                
1
- Thiobarbituric Acid Reactive Substances 
2
- Sea Bream (Sparus aurata) 
3












Erkan and ?zden, 
(2007
kGykGy
                                                
 
1




























                                                
1
- Pampus chinensis 
                                                 
1




 Dose rate: 4.6 Gy/Sec, Transit dose: 20.0 Gy, Activity: 19823.7 Ci)




Simple Random SamplingYates et al., 2008
TVB-NAOAC 920.03, 1995




                                                
1
 Total volatile base nitrogen 
2 Peroxide Value 
3 Tiobarbituric acid 
 PV
























Watts et al., 1989
Gas ChromatographyGCAgilent 6890
- column:BPX-70:120 m, 250 µm i.d., 0.2 µm film thickness. 
- carrier gas: Nitrogen with inlet pressure :33.3 psi 
- Injection port temperature: 250 °C 
- Dertector: FID. Temperature: 280 °C 





one way ANOVADuncan s Multiple 
Range Test 





































                                                
1























































































































                                                
1




























































































































































Javanmard et al., (2006)
kGy
APClog unitsJavanmard et al., 2006
















































 TVB-NMoini et al., 2009
TVB-N
TVB-NTVB-N
?zden et al.,2007b Sedeh et al., 2007TVB-N
 TVB-NTVB-N
TVB-N




?zden et al., 2007b




























 TVB-Nmg N .100g -1TVB-N






Yildiz et al., 2006
O2
meq/kg
meq/kgJavanmard et al., 2006
Johnstone et al., 1994
                                                
1













(Kasimogli et al., 2003)TBA   
TBA(MDAMDA
                                                
 
 TBAMDAkg
Moini et al., 2009
TBA
. (Aubourg et al., 2004) TBA
 (Aubourg et al.,1997a; Aubourg et al.,1997b; 




























Ocano-Higuera et al., 























b?zden et al., 2007
C







J?rgensen and Hansen, (1965)
kGy
C









.OH, .H, H3O+, e-
Brewer, 2009
















(Rady  et al.,1988) 
kGy
Katta et al.,1991
                                                
 
1
- Mono Unsaturated Fatty Acid 
2
- Poly Unsaturated Fatty Acid 
 CkGyPUFA






C16:0C16:1Erkan and ?zden, 2007
C16:0C18:1C18:2
kGyHafez et al.,1985
C18:3 -3Erkan and ?zden, 2007
                                                
1








Javanmard et al., 2006
P>0.05













31. AOAC.Association of official analytical Chemists,official methods of analysis.16ed.2v.Arlinton. 
1995. 
32. Armstrong, S.G., Wyllie, S.G., Leach, D.N., 1994. Effects of preservation by gamma irradiation on 
the nutritional quality of Australian fish.Food Chem. 50, 351 357. 
33. Aubourg, S.P., Sotelo, C. G. Perez- Martin, R., Gallardo .M. J., 1990. Changes in flesh lipids and fill 
oils of albacore during canning and storage. J. Agric. Food Chem. 38(3): 809-812. 
34. Aubourg, S., Medina. I., 1997.a. Quality differences assessment in canned sardine (Sardina 
pilchardus) by fluorescence detection. J. Agric. Food Chem. 45: 3617 
 
3621. 
35. Aubourg, S., Carmen Soltelo. G., Gallardo. J.,1997. b. Quality assessment of sardine during storage 
by measurement of fluorescence compound. J. Food Sci. 62(2):295-304. 
36. Adam, S., Paul, G., Ehlermann,D., 1982. "Influence of ionizing radiation on the fatty acid 
composition of herring fillets." Radiation Physics and Chemistry. 20(4): 289-295
37. Ahmed, K., M. Hasan, J. Alam, N. Ahsan, M. Islam and M.S. Akter. 2009. Effect of Gamma 
Radiation in Combination with Low Temperature Refrigeration on the Chemical, Microbiological 
and Organoleptic Changes in Pampus chinensis (Euphrasen, 1788). World Journal of Zoology 4 (1): 
09-13.  
38. Armstrong, S.G., Wyllie, S.G., Leach, D.N., 1994. Effects of preservation by gamma irradiation on 
the nutritional quality of Australian fish.Food Chem. 50, 351 357. 
39. Aubourg,S.,Perez-Alonzo,F.,Gallardo,J.M.,2004.Studies on rancidity inhibitionin frozen horse 
mackerel (Trachurus trachurus) by citric and ascorbic acids.Eur.J. Lipid Science Technology.106, 
pp: 232 240.  
40. Badr, H. M. 2004. Use of irradiation to control foodborne pathogens and extend the refrigerated 
market life of rabbit meat. Meat Science 67(2004): 541-548. 
41. Baron, C., Kjaersgard, I., Jessen, F., Jacobsen, C., 2007. Protein and Lipid Oxidation during Frozen 
Storage of Rainbow Trout (Oncorhynchus mykiss). J. Agric. Food Chem. 2007, 55, 8118 8125. 
42. Baumgard, J., 1986. Lebensmittel tierischer Herkunft, Feinkosterzeugnisse,gefrorene, tiefgefrorene 
und getrocknete lebensmittel,Fertiggerichte, hitzekonservierte Lebensmittel, Speiseeis, 
Zucker,Kakao, Zuckerwaren, Rohmassen. Mikrobiologische Untersuchung von Lebensmitteln. In: 
von Ju¨ rgen Firnhaber, M., Spicher, G. (Eds.), Behr s Verlag, ISBN: 3-922528-91-0, Hamburg. 
43. Bliley, T., 2000. Food Irradiation: available research indicates that benefits outweigh risks: report to 
congressional requesters. United States General Accounting Office (GAO). DIANE Publishing. 
44. Brewer, M. S., 2009. Irradiation effects on meat flavor: A review. Meat Science 81(1): 1-14. 
45. Calenberg, S., Philips, B., Mondelaers, W., Cleemput, O., Huyghebaert, A., 1999. Effect of 
Irradiation, Packaging, and Postirradiation Cooking on the Thiamin Content of Chicken Meat. 
Journal of Food Protection, 62(11), 1303-1307. 
46. Chouliara, I., I.N. Savvaidis, N. Panagiotakis and M.G. Kontominas. 2004. Preservation of salted, 
vacuum-packaged, refrigerated sea bream (Sparus aurata) fillets by irradiation: microbiological, 
chemical and sensory attributes. Food Microbiology. 21 (2004) 351 359. 
47. Cunnia, P. 1995. Official methods analysis of AOAC International. 2(39): 5-6. 
48. Cutting, Ch.l. 2002. Fish: Processing And Preservation. Laurier Books Ltd.  ISBN : 81-7754-144-7. 
pp. 1-20.  
49. Daniels, J.A., R. Krishnamurthi and S.S.H. Rizvi. 1985. A review of the effects of carbon dioxide on 
microbial growth and food quality. Journal food protection, 48, 532-537. 
50. Dogbevi, M.K., C. Vachon and M. Lacroix. 1999. Physicochemical and microbiological changes in 
irradiated fresh pork loins. Meat Science 51 (1999) 349-354. 
51. Erkan, N. and ? , ?zden. 2007. The changes of fatty acid and amino acid compositions in sea bream 
(Sparus aurata) during irradiation process. Radiation Physics and Chemistry 76(10): 1636-1641. 
52. Fallah, A.A., H. Tajik, M. Razavi Rohani and M. Rahnama. 2008. Microbial and Sensory 
Characteristics of Camel Meat During Refrigerated Storage as Affected by Gamma Irradiation. 
Pakistan Journal of Biological Sciences 11(6): 894-899. 
53. FAO., 2007. FAO yearbook Fishery and Aquaculture Statistics. Food and Agriculture 
Organization(FAO), ISSN 2070-6057. 
54. FAO. 2010. Cultured Aquatic Species Information Programme Oncorhynchus mykiss. Food and 
Agriculture Organization (FAO), Fisheries and Aquaculture Department. 
55. FAO. 2010. Vitamins and minerals. Food and Agriculture Organization(FAO), Fisheries and 
Aquaculture Department. 
56. Fennema, O.R., 2007. Fennema's Food Chemistry (fourth Ed), CRC Press, Boca Raton 1144pp. 
 57. Goulas, A.  E., & Kontominas, M. G., 2007. Combined effect of light salting,modified   atmosphere  
packaging  and  oregano  essential  oil  on  the  shelf-life  of sea bream  ( 
58. Sparus aurata): biochemical and  sensory attributes.  Food Chem., 100,pp: 287 296. 
59. Hafez, Y.S., Mohamed, A.I., Singh, G., Hewedy, F.M., 1985. Effects of gamma irradiaton on proteins 
and fatty acids of soybean. J. Food Science. 50, pp:1271 1274. 
60. Hau, L.-B., Liew, M.S., 1993. Effects of gamma irradiation and cooking on vitamin B6 and B12 in 
grass prawns (Penaeus monodon). Radiat.Phys. Chem. 42, 297 300. 
61. Henkel, J. 1998. Irradiation: A Safe Measure for Safer Food. FDA Consumer Magazine. Vol. 32 
May-June 1998. 
62. Huss, H.H. 1995. Quality and quality changes in fresh fish. Food & Agriculture Organization. 
Fisheries and Aquaculture Department. ISBN 9251035075, 9789251035078. 195 pages. 
63. Huss, H.H., 1994. Assurance of seafood quality. FAO Fisheries Technical paper No: 334, FAO, 
Roma. 
64. Huss, H.H. 1971. Prepackaged fresh fish. In: Kreuzer, R. Fish inspection and quality control. London: 
Fishing News (Books) Limited. Pp. 60-65. 
65. Javanmard, M., N. Rokni, S. Bokaie and G. Shahhosseini. 2006. Effects of gamma irradiation and 
frozen storage on microbial, chemical and sensory quality of chicken meat in Iran. Food Control 17 
pp 469 473. 
66. Johnston, W.A., F.J. Nicholson, A. Roger and G.D. Stroud. 1994. Freezing and refrigerated storage in 
fisheries. Food & Agriculture Organization. Fisheries and Aquaculture Department. ISBN: 
9251035792. 
67. J?rgensen, V. and P. Hansen. 1965. Storage life of vacuum-packed iced trout. II. - Influence of 
radiation pasteurization. Journal of the Science of Food and Agriculture. 17(3)140-141. 
68. Kasimoglu, A., Denli, E., Erhan, I., 2003. The extension of the shelf-life of sardine which were 
packaged in a vacuum stored under refrigeration and treated by irradiation. Int. J. Food Sci. Technol. 
38, 529 535. 
69. Katta, S.R., Rao, D.R., Sunki, G.R., Chawan, C.B., 1991. Effects of gamma irradiation of whole 
chicken carcasses on bacterial loads and fatty acids. J. Food Sci. 56, 371 372. 
70. Kim, Y.H., Nam, K.C., Ahn, D.U., 2002.Volatile profiles, lipid oxidation and sensory characteristics 
of irradiated meat from different animal species. Meat Science 61 .pp:257 265. 
71. Lacroix., M. and B. Ouattara. 2000. Combined industrial processes with irradiation to assure 
innocuity and preservation of food products - a review. Food Research International. 33 (2000) 719-
724. 
72. Lamuka, P.O., G.R. Sunki, C.B. Chawan, D.R. Rao and L.A. Shackelford. 1992. Bacteriological 
Quality of Freshly Processed Broiler Chickens as Affected by Carcass Pretreatment and Gamma 
Irradiation. Journal of Food Science. Volume 57 Issue 2, Pages 330-332. 
73. Lapa-Guimara es, J., Aparecida Azavedo da Silva, M., Eduardo de Felicio, P., Contreras Guzman, 
E., 2002. Sensory colour and psychrotrophic bacterial analyses of squids (Loligo plei) during storage 
in ice. Lebensm. Wiss. Technol. 35, 21 29. 
74. Mahindru, S.N. 2005. Food preservation and irradiation. Aph Publishing Corporation. Chapter 8-11, 
13. 
75. Maxwell, J.R., Rady, A.J., 1989. Effect of gamma irradiation at various temperatures on air and 
vacuum packed chicken tissues. II. Fatty acid profiles of neutral and polar lipids separated from 
muscle and skin irradiated at 2 5 1C. Radiat. Phys. Chem. 34, 791 796. 
76. Melgar, C. 1999. Facts about food irradiation. FAO/IAEA Division of Nuclear Techniques in Food 
and Agriculture. 
77. Moini, S., R. Tahergorabi, H. Seyed Vali, M. Rabbani, Z. Tahergorabi, X. Feas and F. Aflaki. 2009. 
Effect of Gamma Radiation on the Quality and Shelf Life of Refrigerated Rainbow Trout 
(Oncorhynchus mykiss) Fillet. Journal of food protection, Volume 72, Number 7, July 2009, pp. 
1419-1426(8). 
78. Molins, R.A. 2001. Food irradiation principles and applications. Wiley-Interscience. Chapter 2-5. 
79. Moy, J.H. (Ed.). 1985. Radiation disinfestation of food and agricultural products. Hawaii Instituteof 
Tropical Agricultural and Human Resources, University of Hawaii. 
80. Oca?o-Higuera, V.M., Marquez-R?os, E., Canizales-D?vila, M., Castillo-Y??ez, F.J., Pacheco-
Aguilar, R., Lugo-S?nchez, M.E., Garc?a-Orozco, K.D., Graciano-Verdugo, A.Z.,2009. Postmortem 
changes in cazon fish muscle stored on ice. Food Chemistry 
   Volume 116, Issue 4, pp: 933-938. 
81. Olson, D. 1997. Food Irradiation: What Is It?. North Central Regional Extension Publication 437. 
82. Orr. R. and D. Powell. 2002. Food Irradiation Backgrounder. International Food Safety Network 
(IFSN).  
83. O'Sullivan, A., Mayr, A., Shaw, N. B., Murphy, S. C., & Kerry, J. P.,2005. Use of Natural 
Antioxidants to Stabilize Fish Oil Systems.  J.  Aquat.  Food Production Technology, 14, pp:75-94. 
84. Ouattara, B., M. Giroux, R. Yefsah, W. Smoragiewicz, L. Saucier, J. Borsa and M. Lacroix. 2002. 
Microbiological and biochemical characteristics of ground beef as affected by gamma irradiation, 
food additives and edible coating film. Radiation Physics and Chemistry. 63 (2002) 299-304. 
85. Ouattara, B., S.F. Sabato and M. Lacroix. 2001. Combined effect of antimicrobial coating and gamma 
irradiation on shelf life extension of pre-cooked shrimp (Penaeus spp.). International Journal of Food 
Microbiology. 68(2001)1 9.  
86. ?zden, ? ., Inugur, M. Erkan, N., 2007a. Effect of different dose gamma radiation and refrigeration 
on the chemical and sensory properties and microbiological status of aqua cultured sea bass 
(Dicentrarchus labrax). Radiation Physics and Chemistry. 76 (2007) 1169 1178.  
87. Ozden,O., Inugur.M. and Erkan,N.,2007 b. Preservation of iced refrigerated sea bream (Sparus 
aurata) by irradiation: microbiological, chemical and sensory attributes. Eur Food Res Technol 
225:797 805. 
88. Pereira de Abreu, D. A., Paseiro, P., Maroto, J. and Cruz, J.  M., 2010. Evaluation of the effectiveness 
of a new active packaging film containing natural antioxidants  (from  barley  husks)  that  retard  
lipid  damage  in  frozen  Atlantic salmon (Salmo salar L.). Food Res Int, 43,pp: 1277 1282. 
89. Prapasri, P., J. Kunchit, K. Eakkarach, V. Kriengkrai, N. Yupaporn and B. Lalita. 1999. Proximate 
Composition of Raw and Cooked Thai Freshwater and Marine Fish. Journal of Food Composition 
and Analysis. Volume 12, Issue 1, Pages 9-16. 
90. Rady, A.H., Maxwell, J., Wierbicki, E., Phillips, J.G., 1988. Effect of gamma radiation at various 
temperatures and packaging conditions on chicken tissues. I. Fatty acid profiles of neutral and polar 
lipids separated from muscle irradiation at _20 1C. Radiat. Phys. Chem. 31,195 202. 
91. Ruiter, A., 1995. Fish and fishery products: composition, nutritive properties and stability. CAB 
International. ISBN 0851989276. Pp.77-81. 
92. Sedeh, F.M., Arbabi K., Fatolahi H. and Abhari, M., 2007. Using gamma irradiation and low 
temperature on microbial decontamination of red meat in Iran. Indian Journal of Microbiology. 
47:72 76. 
93. Sikorski, Z. E. and Ko akowska A., 2002. Chemical and functional properties of food lipids. CRC 
Press. ISBN 1587161052, 9781587161056. p 220-225. 
94. Spoto, M.H.F., C.R. Gallo, A.R. Alcarde, M.S.D.A. Gurgel, L. Blumer, J.M.M. Walder and R.E. 
Domarco. 2000. Gamma irradiation in the control of pathogenic bacteria in refrigerated ground 
chicken meat. Scientia Agricola, v.57, n.3, p.389-394. 
95. Stroud, G.D., 2001. Rigor in fish. The effect on quality. Food & Agriculture Organization. Torry 
Advisory Notes - No. 36. 
96. Tarladgis, B.G.,  B.M. Watts, M.T. Younathan and L.D. Jr. 1960. A distillation method for the 
quantitative determination of malonaldehyde in rancid foods. Journal of the American Oil Chemists' 
Society. Springer Berlin / Heidelberg. Volume37, Number1/ January,pp.44-48. 
97. Thakur, B.R. and R.K., Singh. 1994. Food irradiation chemistry and applications. Food Reviews 
International, Volume 10, Part 4, Pages 437-473. 
98. Turgis, M., J. Han, J. Borsa and M. Lacroix. 2008. Combined effect of natural essential oils, modified 
atmosphere packaging, and gamma radiation on the microbial growth on ground beef. J Food Prot. 
71(6):1237-43. 
99. Vas, K. 1974. Radiation Preservation of Fish and By-products. IAEA Bulletin. Volume 16, Number 
5. 
100. Vas, K., 1976. Recent Advances in the Preservation of Food by Irradiation. IAEA Bulletin. Volume 
18, Number 3-4. 
101. Watts, B.M., G.L. Ylimaki, L.E. Jeffery and L.G. Elias. 1989. Basic sensory methods for food 
evaluation. IDRC, Ottawa, ON, CA. ISBN: 0-88936-563-6. 
102. WHO., 1999.  High-dose irradiation: wholesomeness of food irradiated with doses above 10 kGy 
(Report of a Joint FAO/IAEA/WHO Study Group). Geneva: World Health Organization. 
103. WHO., 2002. Food Irradiation: A Global Food Safety Tool. International Consultative Group on 
Food Irradiation (ICGFI), International Food Information Council (IFIC) Foundation, Food and 
Agriculture Organization of the United Nations (FAO), The International Atomic Energy (IAEA), 
World Health Organization (WHO). 
104. Yates, D., D. Moore and D. Stames. 2008. The Practice of Statistics, 3rd Edition. W. H. Freeman. 
ISBN 978-0-7167-7309-2. 
 105. Yanishlieva, N. V. and Marinova, E. M. ,2001. Stabilization of edible oils with natural antioxidants. 
European Journal of Lipid Science and Technology, 103,752 767. 
106. Yildiz, M., E. Sener and H. Gun., 2006. Effect of Refrigerated Storage on Fillet Lipid Quality of 
Rainbow Trout (Oncorhynchus mykiss) Fed a Diet Containing Different Levels of DL -Tocopherol 
Acetate. Turk J Vet Anim Sci. 30 (2006) 143-150. 
107. Y lmaz, I and U. Gecgel. 2007. Effects of gamma irradiation on trans fatty acid composition in 
ground beef. Food Control 18 (6), 635 638. 
108. Mbarki, R. Sadok, S. Barkallah, I., 2009. Quality changes of the Mediterranean horse mackerel 
(Trachurus mediterraneus) during chilled storage The effect of low-dose gamma irradiation. 
Radiation Physics and Chemistry 78 (2009) 288 292. 
109. Yilmaz, I. Geçgel, U., 2007. Effects of gamma irradiation on trans fatty acid composition in ground 
beef. Food Control 18 .pp: 635 638. 
Abstract: 
The present study was conducted to evaluate the effect of different doses of gamma rays on shelf life and fatty 
acids composition of Rainbow trout fillet (Oncorhynchus mykiss) during refrigerating condition. Quality and 
shelf life of non-irradiated and irradiated (0, 0.75, 1.5, 2.25, 3, 3.75 and 4.5 kGy) Rainbow trout stored at +4 C 
was investigated by measurement of microbiological, chemical and sensory analysis .Irradiation of fillets was 
performed by gamma rays from a Co60 source. Microbial counts for non-irradiated trout fillet samples were 
higher than respective irradiated fish. Total volatile base nitrogen (TVB-N) values was increased from 7 mg/100 
g for non-irradiated to 52.7 mg/100 g after 15 days storage at refrigerator, whereas for irradiated fish lower 
values of 39.4, 37.6, 28.7, 25.6, 24.8 and  23.2 mg/100 g were recorded at 0.75, 1.5, 2.25, 3, 3.75 and 4.5 kGy, 
respectively (day 15).initial amount of peroxide value in non irradiated sampleswas 0.8 meq/kg and was 
increased to 7 meq/kg (7 day).Highest amount of peroxide after irradiation process was belonged  to samples 
irradiated by 4.5 kGy (1.5 meq/kg). Also, total viable count of irradiated samples were decreased significantly 
(p<0.05).  On nutritional aspect, results showed that total saturated fatty acid concentrations increased 
significantly (p<0.001) with increasing irradiation dose , so that the control sample and fish muscles that 
irradiated with 4.5 kGy had the lowest and  highest amounts of total saturated fatty acids (20.454 ± 0.011% and 
19.228 ± 0.040% , respectively). The amount of total polyunsaturated fatty acids (PUFAs) in irradiated samples 
were significantly lower than control sample (p<0.001) and amounts of total monounsaturated (MUFAs) were 
significantly higher than control samples (p<0.001). The results were indicated that the highest content of 
MUFAs and PUFAs were in samples irradiated with 3.75kGy (37.783± 0.092 %) and control samples (37.677± 
0.104 %), respectively .The lowest level of MUFAs and PUFAs were in control samples (36.596 ± 0.024%) and 
4.5 kGy (36.459 ± 0.047%), respectively. Altogether, results of this study were determined that irradiation 
treatment changes significantly the fatty acid composition especially polyunsaturated fatty acids in rainbow trout 
muscle (P<0.001). Overall, irradiation of fillet by 3.75 kGy had best results on increasing shelf life of fillet at 
refrigerator (between 11-15 days) and had no advers effect on fatty acid composition of Rainbo trout fillet. 
Key words: Irradiation, Rainbow trout,fillet, shelf life,  fatty acid, refrigerator. 
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